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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYarOUIMXCS M OPTraHU3ALMI0 H3YYCHHS
GU3MKKM Ha OESITEIBHOCTHOW OCHOBE. B mporpamMme mo ¢u3WKe YYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30oBaHMUs.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeiejieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuXxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX Y4EOHBIX
MPEIMETOB, MOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE INPOLECCOB U
SABJICHUM, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHomMuerd u (U3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MpPEeNOCTaBsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna U3 raaBHBIX 337a4 (PU3nUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE TMPEIOJIaracT OBJAaJCHHE
CJIIEIYIONTUMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e UHTEPINPETHPOBATH  JIAHHBIE W  KCIOJb30BaTh  HAyYHBIE
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wusyuyeHuss (PU3NKK HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusmka» B



oOpa3oBaTtenpHBIX oOpraHu3auusx Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocseienust Poccuiickoit denepanuu (mpoTokos ot 3
nexadpst 2019 r. Ne [1K4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs OO0y4yaloumxcs K HayqYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTATbHBIX 3aKOHOB (DU3HKY;
(GbopMUpOBaHKE TPEJICTABICHUNA O PO (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTrkeHne 3TUX IIeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHWU  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

IpUOOpETEHUE YMEHHUI OMMCHIBaTh U OOBSACHATH (PU3UUECKHUE SBJICHUS C
UCIIOJIb30BaHUEM MOIYUYEHHbBIX 3HAHUM;

OCBOGHHE METOJIOB pEIICHUs TMPOCTEHIINX pacuY€THBIX 3aJady ¢
UCTIOJIb30BaHUEM duznyecKkux Mojiene, TBOPUYECKUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJIOMATh MPUPOIHBIC SIBJICHUS U BBIOIHITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEll (PU3MUECKOTO COAEpPKaHUs,
BKJItOUYasi THPOPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSAX (U3UKHU, aHAIIU3 U
KPUTHYECKOE OlIEHHBaHKE HH(POpMaLUY;

3HAKOMCTBO €O cepaMu podeCcCHOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoUTCs 238 "acoB: B 7 kinacce — 68 vacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hejenmo), B 9 knacce — 102 gaca (3 yaca B Heneto).



[Ipennaraemsiii B mporpaMmMe no (u3HKe nepeyeHb JabopaTopHbIX paboT u
OTBITOB HOCUT PEKOMEHIATENIbHBII XapaKTep, YIUTENb JeJaeT BbIOOp MPOBEACHUS
7a00paTOpHBIX PA0OT W OMBITOB C YYETOM HMHIWBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poJb B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusnka — Hayka O mnpupone. SBineHus npuponabl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MmepeHue @usnmueckux BenuuuH. Pusznyeckue
npuoopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIOEHUE, IOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE THIIOTE3, 0OBICHEHNE
HabmogaemMoro aBieHus1. Onucanne GU3NIECKUX SIBJICHUN ¢ TTOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHSI.

2. @uznyeckue npuOOpPhl U NpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepOB MaJbIX TEN.
5. M3mepenue Temmeparypsl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYpHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: NAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3zneu 2. IlepBoHayaibHbIe CBEICHUS O CTPOCHUM BeELIECTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUIA BOJIBI.

Hemoncmpauuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUSL.



2. Habmonenne nuddysumn.
3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITH IO HAOIIOACHUIO TEIJIOBOIO PACIIMPEHHUS Fa30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTByromas cwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTH MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CrnoxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOUJIS M TaK JaJiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa To
HAKJIOHHOM ITIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKeHUs (nedopMarivn)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTDH CHJIbI TPEHHUSI CKOJIBXEHUS OT
BEca TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUS Traza OT 00BEMa, Temmeparyphl. llepemaua naBimeHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpUdMHBI CylIECTBOBaHHS
BO3MymrHOW 000youkn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlercTBrE KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJO. BhITaIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne neCTBUSA aTMOCHEPHOTO JaBICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IUJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN Tea U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimaul.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacCChl TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJNO B XKUAKOCTH, OT O00bEMa MOrpyXKEHHOU B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre 0JTHOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblUara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3smepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TE€MIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIuIonepesaya 17} COBEpLIEHUE paboThI. Bunsl TEIIONEpPEAauHn:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BelIeCTBA. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(HEPHOro
JTaBJICHHUS.

BrnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBeix apurareneit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.
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Hab6nronenune nuddysuu.

HabGnronenue siBjeHUil cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro paciupeHus Teml.

W3MeHeHne naBieHus raza Ipu U3MEHEHHH 0O0bEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPUIEHUH PabOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/UIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOW M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUIMUECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOW TEIMITOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DjekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. [[Ba pona »sieKTpUYecKUX 3apsaoB. BzanmopencTBhe
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
st ydactka uenu. [locimepoBaTtenbHOE M MApajuIeNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 1oJi€ 3€MIIM U €r0 3HAYCHUE I KU3HU Ha 3eMIIe.
OmeiTr  Opcrena. MarauTHoe 1MoJe  3JIEKTpUYecKoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOAHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE DIIEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIelicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKa aMIeEPMETPOM.
. I3MepeHne 3eKTpUIEeCKOr0 HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

Hccnenoanne JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHre U peryJiupoBaHUE HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOpP, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHUTHOTO TOJS TOCTOSHHBIX ~ MAarHuTOB TMPU  HUX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYILKE.

18. MI3yueHune AeMCTBUS MarHUTHOTO TIOJIL HA ITPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMmonHENHOE ABMKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOoCTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEpPHO3ULIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUkKU. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsixecTH.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHJI TSKECTH, YIPYTOCTH,
TpeHust. CBs3b dHEpruu U padoThl. [loTeHMaIbHAS SHEPTUS TeJla, TTOJAHITOTO Hajl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPTUs CxKATOW NMPYKUHbI. KuHeTnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKuX SIBICHH, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTENIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tenna Npu yCKOPEHHOM JBUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUH NP ABUKEHUH TeEJIA MO IEUCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalIbHEHUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA WIH TETIEKKU.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGUIeHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS NP PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBolcTBa MeEXaHW4YecKuX BOJIH. [IpoponibHble U
MONepeyHble BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUSI.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue konebaHuM Ten MOJA ACHCTBUEM CUJIBI TSXKECTH U CHUIIBI
YIPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYXIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OnpeneneHue dYacTOThl W MepUoJia KOJEOAHMH MaTeMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TepHoJa KoieOaHUl TIpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLME 3aBHUCHUMOCTh  IHepuojaa  KoJjeOaHui
IPYKUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BoOJIHBL.  (CBoOiiCcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku — cBera.  I[IpsMosmHerHOoe
pacrnipoctpanenue cBera. 3atMenusi Connia u JIlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. llonHoe BHyTpeHHee
OTpakxeHHEe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrthueckas cucrema ¢oToanmnapara,
MHUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhuyeckass cucteMa. biau3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHUH B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparoreit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moxens ria3za.

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTpPaXeHHUsI CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEpUCTUK N300paKEHUS MPEAMETA B TUIOCKOM 3€pKajle.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI 10 Pa3JI0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITBI O BOCHPHUSATHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM uYepe3
[[BETOBBIC (DPUIIBTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue 1 NMOTJIoNeHre ceeta atToMoM. KBaHThI. JIMHEeWYaThie CIIEKTPBHI.

PagnoaktuBHOCTh. Asbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOIO
anpa. Hyxionnas wmopens aromuoro snpa. HM3oromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBA3bp Maccel W dHEpruu. Peaknuum cuHTEe3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BOAOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPrUM YaCTHULBI 110 TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTMBHOTO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI1 CUCTEMATH3aluu
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
IpUOOPETEHHOTO NPU U3YUYEHUHU BCETro Kypca (pU3MKH, a TakxkKe Ui MOJITOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIIIMX ATOT y4EOHBIN MpeMeT.

[Tpy M3y4eHUH TAHHOTO MOJIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JIESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYMBAETCS JOCTHUKEHHE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelarbh 3aJa4d, B TOM YMCIIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszelsa peaau3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUN pacro3HaBaTb M HAy4YHO OOBIACHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4yHbIE OCHOBBI HamOOJIE€e BAXKHBIX JTOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyaromierocs OyayT cpopMUpOBaHbI CIEAYIOUIUE JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOU
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTU HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BaXKHEWIIEH COCTaBIISIOIIEH
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TNpaBUJ O€30IacHOro IIOBEJEHUS Ha
TpPaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OpPYIOBAHHEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOpMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa,

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY M3yUCHUIO MPOdeCChid, CBI3aHHBIX ¢ (PH3UKO;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM IS pelieHus 3aaad B
0o0JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS TIOCTYNMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AILHOTO XapaKTepa SKOJOTHMYECKHX IMpoOJieM U TMyTed HX

pelieHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJOBHUSIM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPH BBIMOJHEHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHHUE YPOBHSA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
JIeSITEIbHOCTD;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
du3uKY;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKAa CBOMX JICMCTBUM C YYETOM BIIMSHHUS Ha OKPYXKAIOIIYI CpeEmy,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHUS TpoTrpamMMbl MO (PHU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIUE TO3HABATEIbHbIC YHUBEPCATIbHBIC YUCOHbBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpPCATbHBIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE NeiiCTBUS

ba3oBble JJornueckue JelicTBUA:
e BBISABIATHP U XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYMIECTBEHHBIA MPU3HAK KJIACCU(PUKAIINHA, OCHOBAHHUS JIJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICACTBEHHBIC CBS3M TPH U3YYCHUU (PUIUUECKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quinueckoit
3ama4un (CpaBHEHHWE HECKOJIBKUX BAapHAHTOB PEICHHS, BHIOOp HamOojee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue AeiiCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK MCCIIEA0OBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
(U3MYECKUI SKCIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBaTh 000OILEHNUS U BBIBOJBI 110 pE3yJIbTaTaM
IIPOBEAEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMK WIM JAHHBIX C YY4ETOM MPEMAJIOKEHHOW y4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUAOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpOpMalMu W WUIIOCTPUPOBATh pEUIaeMble 3a/ladyd  HECIOKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIEHUsI Y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh WJEU, HAllEJICHHbIE HA pELICHUE 33Jaud U MOIAep KaHHe
OJ1aroKesIaTeILHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YIIBTATHI BHIIOJHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATPH IIETTH COBMECTHOW NEATEIbHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOW JEHCTBHS C JIPYTHMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYTHUPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOIINUX
JUIs pelieHns (PU3NYECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUAYaJIbHOE, NPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pPEIICHUMN
rpyIIoNn);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PelIeHUs (GU3HUECKON 3aa4l WIIN
IUIaHa HMCCIEJOBAHUSA C Y4YETOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAracMble BAPUAHThI pELICHUN;
nienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEJIAraTh IUIaH €€ N3MECHEHUS
OOBSICHATh ~ NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HUCCIENAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallMi, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s HA MECTO JIPYroro 4ejoBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY APYTOro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU pElIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3UYECKHME W  XUMHYECKHE  SIBJICHMUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAaeKTOpHUsA, PaBHOAECHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznudath sABiacHUS (Muddy3us, TEMI0BOE IBIKEHUE YaCTHI] BEIIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aUMOJICCTBUE TE€JI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TepeAadya MAaBJCHUS TBEPABIMU TENaMH, XUIKOCTAMU U
razamud, arMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpYXaIollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJEHUS Ha KMBOW OpraHU3M, IJIABaHUE PBIO, phlYaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCIOJIb3YsI
¢buznyeckue BENIMUYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTHU, BEC
Tella, Cuja TpEeHUsd, AaBlicHWe (TBEPAOTrO Teia, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYecKas paboTa, MOUTHOCTb, IIEYO CHJIBI,
MOMEHT CHWJbl, KOI(POUIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHH3MOB,
KUHETUYEeCKash M TMOTEHIMaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
000O3HAaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEJIMYMHAMU,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IIPOIIECCHI,
UCIIOJIb3Ys MpaBUJia CJIOKEHHsS CUII (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBecUs pbidara (0J10ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, HMCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a]lad, OLEHUBATh PEATTUCTUUHOCTD
NOJTy4YE€HHOM (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIA
(bU3MYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
npeanosjoxenue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJlyYEHHBIH pe3yslbTaT, HAaXOJUTh OIIMOKM B XOJAE OIbITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJL: dbopMyIUpOBaATH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYAOBAHHUS,
3aMMChIBATh X0/ ONbITa U POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATHh MPSMbIE H3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMUHUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU JIBJKEHMS Tena, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT ILJIOIIAAN CONPUKOCHOBEHUS TEJ, CHUJIIbI
yIOPYrocTH OT YAJUHEHUS NMPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsI TeJl, YCIOBHUI paBHOBECHUS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaTh YCTaHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, Cienysl MPeaioKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



MPEIOKCHHBIX TaOMUIlT W TpaduKOB, AeNaTh BBHIBOJABI O pe3yibTaTaM
UCCIIEIOBaHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOTpyKEHHOE B KHUJAKOCTh TeJO0, KOA(D(PUIMEHT TMONEe3HOro AeHCTBUS
MPOCTBIX MEXaHWU3MOB), CIEAys TPEIJIOKEHHOH WHCTPYKIIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMIBI ACHCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOH Ha WX OMHCAaHHA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpPUMEpPHl  (HAXOOWTh  HWHGMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU OOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOIIEH Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
nH(OpPMAITHIO, KOTOpas SIBISCTCS TMPOTHBOPECUYMBON WM MOXET OBIThH
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUE€OHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOTO  COJEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JeNaTh KpaTKue COOOIEHHS O pe3yJbTaTax MPOCKTOB
WM y4eOHBIX MCCIENOBAHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUWHBIN ammapat Kypca (OUM3HMKH, COIPOBOXAATH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BHINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIAJL B  JIEATEJIbHOCTh  [PYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeNa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOM JBHUIaTEllb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE IMOJIE, TPOBOJIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJIEHCAIMsl, IUIABJIEHWEe, KpUCTaJUIn3anus (OTBEp/ieBaHKE), KHUIICHUE,
Terionepeaaya (TerI0NPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MAarHMTHOTO TOJIs1 HA IPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAsT UHIYKIIHS)
[0 OINWCAHUI0 HMX XAPAKTEPHbIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX SIBJICHUUA B
OKpY’)KalolleM MHUpe, B TOM 4YHucie (U3UYECKHUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWULSIPHBIE SIBJIICHHSI B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MoroCOB, pOJdb MAarHUTHOTO TOJISI IJI KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUYECKUX
SIBIICHUU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSISI DHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TeEIUIoTa
TUIaBJICHUS, yJelbHAas TeIIoTa NapooOpa3oBaHMs, YJeldbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DPHUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMPH  OMHCAHUM MPaBUIBHO  TPAKTOBATh
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMSA JHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3HUECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JCWUCTBUS, HCHOJB3YSd 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaU3a
YCIIOBHUS 3a/ladyd 3allMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs peLeHus 3a7aud, BbIOMpaTh 3aKOHbI U (OPMYIIbI,
HEeoOXoauMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YEeHHOE 3HaYeHHE (PU3NYECKON BETUUNHBI C U3BECTHBIMH JTAHHBIMHU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOKHO pELIUTh MPH [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOpPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, A€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3MYECKUX SIBJICHUM WU
¢u3nyeCKnuX CBOMWCTB TeN (KANMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPhl KUAKOCTH H
IUIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JJIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HA NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI IOCTOSHHOTO TOKa): (OpMYIUPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3JyXa, CHUJIbI TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEIMYUHBI OT
JIpYyro C UCHOJIb30BaHUEM  TMPSIMBIX  H3MEpPEeHUM  (3aBUCUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAM TONEPEYHOTO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBIIIOJIHATh M3MEPEHHUs], CIEeNys NpPEIJIO)KEHHOMY IIaHy, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHBbIE HU3MEPEHHUs (PU3NUECKUX BEIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII0/1aTh MpaBUJIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
o0opy1I0BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI JEHCTBUA M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIBTMETP, CUETUMK HJIEKTPUYECKOW HHEPIUH, 3JIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HNEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKkne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lernen ¢ nociaeaoBaTeIbHBIM U MapajuleIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH 711 obecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COICpPKAaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWK W TYyTEM CpPaBHECHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HWHGPOPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHaTepHET, BageTs npuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWsl, B TOM 4YHCIE TMYOJIMYHO TIPEACTABIATh PE3yIbTaThI
MPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCITLHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINECH;

IIPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MPOIIECCOB PaCHpeeNaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJIaa B
NeSTEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3penaTh KOHMIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKEHUS, AehopMarius
(ynmpyras, mjgacTaueckas), TPEHUE, MEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMATHUTHBIE BOJHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTb,
CHEKTPbl UCIYCKaHMS U TOTJIONICHUs, abda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOJIHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpOCTPaHCHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITYYCHHUsI) TI0 OMTMCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBBI M OTIIUBEI, ABMKEHHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
NBIDKEHUWE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEUCTBHE BUIAMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaIMOAaKTUBHBIN (OH, KOCMUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JIEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lauy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIEC CBOMCTBA TeI M (PU3MUECKHE SIBJICHUS, UCTIOIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEpEeMeIleHUue, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOTHOTO TIQJEHUsS, BEC Tejla, HMIYJbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUST CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKash >Heprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JITMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbl), IPH OTTHUCAHUHU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUYECKUX BEJTUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMU BEIUYHMHAMM,
CTPOUTH TpaprKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YsI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOHBI OTPAXKEHUS H
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISIBISTH HEIOCTAIOIIME MM U30BITOUHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nueckon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIINTh MPH MOMOIIU
$uU3MYECKUX METOMOB, HCIONB3ysS OMHCAHWE WCCICIOBAHMS, BBIICISATH
pOBEPSIEMOE TPEIINONOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(¢u3nYecKuX CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHs TMpeaMeTa B coOuparomiei
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB M3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
o0OpyIOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

IPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaesis
CpelHee 3HaYeHHEe U3MepsIeMOol BeMWYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM NPAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, IMepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEeIoMIICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPAThH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJEHHUsl, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia coOuparolmeld JIMH3bl, paAUOAaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIPH padoTe C J1ab0paTOPHBIM
o0opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIE TIPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CHHMIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CTHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUYECKUX IMPOIIECCOB
OpU PEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B INIOCKOM 3€pKajie M COOMpArOLIEH JIH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMeEpax)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU i1 oOecriedeHus] O€30MacHOCTH MPHU OOpaIleHUH C MPUOOpamMu |
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIOJCHUSA
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaloIlel cpefie;

OCYIIECTBJIATh TMOUCK HHPOpMamu (U3HUUECKOTO COJEpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIIUPYS MOMCKOBBIN 3a1poc, HaXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJIHUTEIIBHBIX HCTOYHUKOB;

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu HTEepHET, BlaseTh NPpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uHGOpPMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHON WM UCCIE10BATENbCKON
NEATEIbHOCTH, MPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIA anmapaT W3y4aeMoro paszfena (U3HKd U CONPOBOXKAATH
BBICTYIUICHUE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HanmeHnoBaHue pa3iaeioB 4 TeM POrpaMMbl
n/n
KoauuecTBo
4acoB
Pa3nen 1. ®u3uka u eé poJib B IO3HAHMHU OKPY:KAKOIIEro MUpa
1.1 ®du3zuka - HayKa 0 Ipupoae 2
1.2 duznyeckre BETUIHHEI 2
1.3 EcrecTBeHHOHay4HbIN METO/1 O3HAHUS 2
Hroro no pazgeny 6
Pasnen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
2.1 CrtpoeHue BemiecTBa 1
2.2 JIBH)KEHHE U B3aMMOJICHCTBHE YaCTHI] BEIIECTBA 2
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2
Hroro no pazgeny 5
Pasznen 3. /IBu:keHue U B3auMo/ieiicTBHE Tel
3.1 MexaHu4ecKoe JBMKEHHE 3
3.2 HNuepus, macca, IOTHOCTh 4
3.3 Cuia. Bune! cun 14
Hroro no pazneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

4.1 Hasnenue. [lepenada naBneHus TBEPABIMU TeaMU, KUIKOCTSIMH U Ta3aMu

4.2 JlaBiaeHue KUIKOCTH

4.3 ATMmoc(epHoe naBiieHue




4.4 JleficTBUE ®UJKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO 7
Hroro no pazneny 21
Pa3zgea S. Pabora u MOIIHOCTH. JHEPrust

5.1 Pabora 1 MomHOCTH

5.2 [IpocTbie MexaHU3MBI

5.3 Mexanuyeckasi SHEpPTUs
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




8 KUIACC

Ne n/m HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI

KoimuectBo
4yacos
Pa3gen 1. TensioBbIe sIBJICHUSA
1.1 CrtpoeHue u cBOWCTBA BELIECTBA 7
1.2 TeruoBbie MPOLECCHI 21
Hroro no pazgeny 28
Pa3znen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
2.1 DIIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE TeJla U UX B3aUMOJICHCTBHE 7
22 [ToCTOSTHHBIN 3JIEKTPUYECKHUM TOK 20
2.3 MarHuTHbIE SIBJIICHUS 6
24 DNeKTpOMarHuTHas MHIAYKINS
Uroro no pazgeny 37
PesepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



9 KUIACC

Ne n/m HanmenoBaHmue pa3/ie/ioB U TeM IPOrpaMMbl KoanugecTBO
4acoB

Pa3zgen 1. Mexann4deckue siBJICHUSA

1.1 MexaHn4deckoe IBUKEHUE U CIIOCOOBI €r0 OIUCAaHUS 10

1.2 BzaumoneiicTBue Ten 20

1.3 3aKOHBI COXPAHEHUS 10
Hroro no pazgeny 40
Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI

2.1 MexaHndeckue KoueOaHus

22 MexaHnueckne BOJIHBI. 3BYK
Hroro no pazneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI

3.1 DJIEKTPOMArHUTHOE TOJI€ U 3JIEKTPOMarHUTHbIE BOJTHBI 6
Hroro no pazgeny 6
Pa3nen 4. CBeToBble IBJI€HUS

4.1 3aKOHBI PaCIIPOCTPAHEHHUS CBETA

4.2 JIuH3b! ¥ onTUYECKUE TPUOOPHI

4.3 Paznoxenue 6e10ro cBeTa B CEKTP
Hroro no pazaeny 15

Pa3zgen 5. KBaHTOBLIE SIBJICHUSA

5.1 Hcnyckanue v NOrJaonieHue CBeETa aTOMOM
5.2 CrtpoeHue aTOMHOTO siipa
5.3 SnepHble peakuuu




Uroro no pazaeny 17

Paszgea 6. [loBTOpUTEIHHO0-00001IAKO NI MOYJIb

6.1 [ToBTOpeHue u 06001IeHNE CoaepKaHUs Kypca GU3HKH 3a 7-9 Kitacc 9

Hroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Nen/m Tema ypoka
Bcero
®uznka — Hayka o npupoje. SBnenus npupoasl. PU3nYeCcKUe sIBICHUS 1
2 Mexanuueckue, TEIIOBbIE, 3JIEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJIICHUS 1
3 Puznyeckue BEIINYUHBI U X U3MEPEHHE 1
4 Ypok-uccnenosanue "M3mepenue TeMeparypsl IpyU IOMOIIM KUJKOCTHOIO TEPMOMETPA U 1aTYMKa |
temneparypol". Cmapmosas ouaznocmudeckas paboma
5 Kak ¢usuka u gpyrue ectecTBeHHbIE HAYKH U3Y4al0T IpUpoay. EcTecTBeHHOHAYyYHBIH METOJI TIO3HAHUSI. |
Onucanune GpU3NYECKUX SBJICHUI ¢ TOMOLIBIO MOJIEIEN
6 VYpok-uccnenosanue "[IpoBepka runoTesbl: 1aabHOCTh MOJIETA MIAPHUKA, TYIIIEHHOTO TOPU30HTAIBHO, TEM |
Oosble, yeM OoJblie BbICOTa ITycKa"
Crpoenue BeniecTBa. ONBITHI, TOKA3bIBAIOLINE TUCKPETHOE CTPOCHHE BEILIECTBA 1
JIBMOKEHHE YaCTHI] BEIIECTBA 1
VYpok-uccnenoBanue «ONbITH O HAOIIOAECHUIO TEMJIOBOTO PaCIIMPEHHs ra30B» 1
10 ArperaTHble COCTOSIHHSI BEILIECTBA 1
11 B3aumocBs3b MeXly CBOWCTBaMU BEIIECTB B Pa3HBIX arpEraTHBIX COCTOSHUAX U UX aTOMHOMOJIEKYJISIPHBIM |
ctpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
12 Mexanunyeckoe IBrxeHrne. PaBHOMEpHOE M HEpaBHOMEPHOE ABUKECHHUE 1
13 Cxopocts. EnuHune ckopoctu 1
14 Pacuer mytu ¥ BpeMeHM IBUKEHUS 1
15 WNuepuus. 3akoH nHepuuu. BzaumoaeicTBue Ten Kak NpUUYMHA U3MEHEHUS CKOPOCTH JIBUKEHUS TET 1
16 ITnoTrHOCTE BertecTBa. Pacuer Maccsl M 00beMa Tella 1o €ro IIOTHOCTH 1
17 JlaGopartopHas pabota «OmnpeeneHne MIOTHOCTH TBEPAOTO TEIa» 1




18 Pentenue 3amaud mo treme "IIimoTHOCTE BemiecTna" 1
19 Cuna xak xapakTepucTHKa B3auMoiencTBus Ten. Cuia ynpyroctu. 3akoH ['yka 1
20 JlaboparopHas paboTa «3ydyeHne 3aBUCUMOCTH pacTsbKeHUs (Aedopmanuin) NpyKUHbI OT MPUIIOKEHHOM 1
CHUJIBI»
21 SIBnenue Tarorenus. Cuna TsHKECTH 1
22 CBsi3b MEX1y CHIION TSKECTH U Maccoil Tena. Bec tena. Pemenue 3agau no teme "Cuna tspkectu" 1
23 Cuna TspKecTH Ha Ipyrux ranerax. Guznyeckue XapakTepUCTUKH MIIaHeT 1
24 W3mepenue cuin. Jlunamomerp 1
25 Bec tena. HesecomocTh 1
26 CrnosxeHue AByX CUJI, HAIIPaBJIEHHBIX 110 OHON NpsiMOM. PaBHOEHCTBYOIIAs CUIT 1
27 Pewenue 3anau no reme "PaBHonelicTByromas cui” 1
28 TpeHue CKOJIbKEHNS U TPEHUE MTOKOs. TpeHre B IPUPOIE U TEXHUKE 1
79 JlaGopatopHas pabota «/3yueHne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUJIBI IaBJICHUS U XapakTepa |
COIPUKACAIOLIUXCS TIOBEPXHOCTEW». Texyujas ouaznocmuueckas paboma
30 Pemenue 3anau Ha onpeneseHne paBHOACHCTBYIOIIEN CHIIBI 1
31 Pemenue 3amau mo remam: «Bec Temay, «I'paduyeckoe nzodbpakenue cuimy, «Cuibly, «PaBHOAEHCTBYIOMIAS |
CHID»
3 KonrtponbHas pabota no remam: «MexaHHUECKOE JBIKEHUE», «Macca, I0THOCThY, «Bec Tenay, |
«['papuueckoe nzobpaxenue cuiny, «Cuib»
33 JaBnenue. CriocoObl yMEHbIIIEHUS U YBEJIMUEHUS JaBICHUS 1
34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHUA T'a3a 0T 00bEMa, TEMITEpaTyphl 1
35 [lepenaya naBneHus TBEPABIMU TEJIAMU, )KUJIKOCTSAMU U razaMu. 3akoH Ilackamns 1
36 JlaBiieHue B *KHUIKOCTHU U rase, BEI3BAHHOE JEHCTBUEM CHJIBI TSKECTH 1
37 Pemenue 3anau no teme «/laBiieHue B )KMIKOCTH U ra3e. 3akoH I[lackamnsa» 1
38 Coo0marommuecst Cocyabl 1
39 I'mppasiueckuii npece 1




40 ManomeTtpsl. [TopiiHeBO )KUAKOCTHBINA HAcOC 1

41 Atmocdepa 3emnn. [IpudnHbI cynecTBOBaHMS BO3AYIIHON 000109KH 3eMiIi. 3aBUCUMOCTh aTMOC(EPHOTO |
JABJICHUSI OT BBICOTHI HaJl YpOBHEM MOPS

42 Bec Boznmyxa. AtmochepHoe qaBieHue 1

43 N3mepenne armocdeproro nasnenus. Onbit Toppudeniu 1

44 3aBUCHUMOCTH aTMOC(EPHOTO AaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPS 1

45 bapomerp-anepous. AtmocepHoe AaBlieHHE Ha PA3TUYHBIX BHICOTAX 1

46 Pemenue 3amau o reme "AtmochepHoe naBieHue" 1

47 JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEJO. ApXUMeEI0Ba CHUiia 1

43 JlabopaTtopHast pabota «OrnpeesieHne BbITAIKUBAIONIEH CHIIBI, ICHUCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B |
KUIKOCTHY

49 JlaboparopHas paboTta o reme «lccrnenoBanre 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOM B |
KHUJKOCTb YaCTH TEJIa»

50 [1naBanue Ten 1

51 JlabopaTtopHas pabota "KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYHPOBAHUE JIOJIKH U ONpeiesieHne e |
rpy30H0abEMHOCTH"

57 Pemenue 3anau no temam: «llnaBanue cynos. Bozayxomnnasanuey, «/laBiaeHue TBEpAbIX TEM, KUAKOCTEN U |
ra3oB»

53 Mexanunueckas pabota 1

54 MomaocTts. ETUHAIIEI MOIITHOCTH 1

55 Ypok-uccnenoBanue "Pac4ér MOIHOCTH, pa3BUBAEMOI PU NOIBEME T10 JIECTHUIIE" 1

56 [TpocTrie Mexanu3Mmebl. Peruar. PaBHOBecue cuil Ha peluare 1

57 KonTtponbHas pabota no Teme «JlaBieHue TBEpAbIX Tel, KHUIKOCTEH U ra3oBy / Beepoccuiickas |
npoBepoyHas pabota

53 PeseprubIit ypok. PaGota ¢ Tekcramu o Teme «JlaBinenue TBEPABIX Tel, )KUIKOCTEH U ra30By / |
Bcepoccuiickast mpoBepouHas pabota

59 Prruaru B TexHuke, 06Ty U nipupose. Jlabopatopnas pabora «lccnenoBanue ycaoBUid paBHOBECHS pblyara 1




60 Pemienue 3amad no teme «Y CJIOBHS paBHOBECHUS pblyara 1

61 Koadduument noneznoro neiictsust mexanusma. Jlaboparopnas padora «M3mepenne KI1/1 naknonHoOM 1
IJIOCKOCTH

62 Pemenue 3amau mo reme "Pabora, momrHocTs, KIT/T" 1

63 Mexanudeckas sHeprusi. Kunetnuyeckas v OTEHIMAIbHAs SHEPTUsl 1

64 3aKOH COXpaHEeHHsI MEXaHUYECKON dHepruu. [Ipomedcymounas ouasHocmuyeckas paboma 1

65 YPOK-3KCTIEpUMEHT 110 TeMe "DKCIIePUMEHTAIBLHOE ONpe/iesieHne N3MEHEHUSI KNHETHYECKON U |
MOTEHIIMATBHON PHEPTHH MIPU CKAaThIBAHWUU Tella TI0 HaKJIIOHHOMW TIOCKOCTH"

66 Kontponbnas padota no teme «Pabota 1 MOIIHOCTb. DHEPTUS 1

67 PesepBurlit ypok. Pabota ¢ Tekctamu no teme "Mexanudeckoe ABUKeHHE" 1

68 PesepBHeIil ypok. Pabora ¢ Tekctamu 1o reme "Padorta. MomHOCTh. DHEprus" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KUIACC

Nen/m  Tema ypoka
Bcero
OcHOBHbIE MOJOXKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUN U UX OTBITHBIC MOATBEPKICHUS 1
2 Macca u pazMep aTOMOB U MOJIEKYJT 1
Monenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOT0 COCTOSTHUM BelleCTBa 1
4 OOBsICHEHHE CBOMCTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOT0 COCTOSIHHUI BEIIECTBA HA OCHOBE TIOJIOKEHUH |
MOJICKYJISIPHO-KHHETUIECKON TeOpuH BxoodHnas ouaznocmuueckas paboma
5 Kpucramimaeckue u amopdusbie Tena 1
6 CmaumnBaHue U KanWUISIpHOCTh. [[oBepXHOCTHOE HATSXKEHUE 1
7 TernnoBoe pacuIMpeHre U CKATHE 1
8 Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS YaCTHI] 1
9 Buytpennss sneprus. CiocoObl U3MEHEHUs1 BHYTPEHHEH dHeprun 1
10 Buns! Tenonepenauu 1
1 VYpok-koHpepenuus "[IpakTuueckoe UCIOIb30BaHUE TEIMJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B LIEJSIX |
sHeprocOepexxeHus"
12 KonunuecTBo TemnoTsl. Y aenbHas TEMIOEMKOCTh 1
13 VYpaBHeHue TernoBoro 6ananca. TermiooOMeH U TeII0BOE paBHOBECHE 1
14 Jlaboparopnas pabota "VccrienoBanue sBI€HUS TEIIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsueit 1
BOJBI"
15 Pacyer konm4decTBa TEMIOTH, HEOOXOAMMOTO I HATPEBAHUS Tella U BBIASISIEMOTO UM TIPU OXJIaKICHUU 1
2
16 JlabopaTopHas pabota "OnpeneneHne yaeabHON TEMI0EMKOCTH BemecTra " 1
17 OHeprus TOIIMBA. Y IelbHasl TENJI0Ta CTOPAHUS 1
18 [InaBnenue n oTBEpICBaHNE KPUCTATUIMYECKUX TEJ. Y I€IbHAs TEMJI0Ta MUIaBICHUS 1
19 JlaGopatopHnas pabora "OnpeneneHue yaeabHONU TEIIOTHI IUIaBICHUS JIb1a" 1




20 [TapooGpa3oBanue u koHaeHcanus. Mcmapenue 1
)1 Kurnienue. Y nenbHas TemioTa napooOpa3oBaHUs U KOHACHCAIUU. 3aBUCUMOCTD TEMIIEPATypPhl KUIIEHUS OT 1
aTMoc(hepHOro JaBieHUS
22 BrnaxnocTs Bo3ayxa. Jlaboparopnas pabota "OnpeneneHne OTHOCUTEIIBHOMN BIXKHOCTH BO3 yxa" 1
23 Pemienue 3agad Ha onpeieieHue BIaXXKHOCTH BO3/1yXa 1
24 [Tpununs! paboTh! TEIJIOBLIX ABHUraTeneii. [laposas TypOuHna. J[Burarenb BHyTPEHHETO CTOPaHHS 1
25 KIIJl reroBoro asuratens. TenaoBele JBUTraTeIN U 3alIUTa OKpYXKarolen cpebl 1
26 3aKOH COXpaHEHMsI U IIPEBPALLECHHS SHEPTUU B TEIUIOBBIX IIpoLEccax 1
7 [ToaroroBka Kk KOHTpOJLHOM padoTe 1o Teme "Tennosbie sBiIeHUS. VI3MEHEHHE arperaTHbIX COCTOSIHUN |
BelgecTna"
28 Kontponbnas padota no teme "TermnoBeie siBnenus. 3meHnenue arperaTHbIX COCTOSIHUI BerecTra' 1
29 DnexTpusanys Teln. J[Ba poja sJIeKTpUUeCKUX 3apsioB Texyuian ouazHocmuyeckas paboma 1
30 VYpok-nccnenoBanue "IneKTpu3anus TeJ UHAYKLIUEH U IPU COTPUKOCHOBEHUN" 1
31 B3aumogeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona 1
3 Onexrpuueckoe nosie. HanpsskeHHOCTD 31eKTprdYecKoro nostst. [IpuHImn cyneprno3uuy 3J1eKTpUIECKUX |
noJien
33 Hocutenu snektpuueckux 3apsioB. DieMeHTapHbIi 3apsia. CTpoeHue aroma 1
34 IIpoBOAHMKY M TUANEKTPUKH. 3AKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsiia 1
35 Pemenue 3aga4 Ha NPUMEHEHUE CBOMCTB JIEKTPUUYECKUX 3aPSAI0B 1
36 DNEKTPUUECKUN TOK, YCIIOBUS €r0 CYyHIECTBOBAHUS. VICTOUHNKH 31IEKTPUYECKOTO TOKA 1
37 JIefcTBUA 2IEKTPUIECKOTO TOKA 1
38 VYpok-uccnenosanue "JleficTBrE ANEKTPUYECKOTO MOJISI HA TPOBOAHUKHN U TUIIEKTPUKH" 1
39 DJIEKTPUYECKUI TOK B METAJIaX, )KUJKOCTIX U Ta3ax 1
40 DJIeKTpUYecKas eNb U €€ COCTaBHbIEC YACTH 1
41 Cuna Toka. JJaboparopHast padota "M3mepeHue u peryaiupoBaHue CHIIbI TOKa" 1
42 Dnektpuueckoe HanpstkeHue. Bonbtmetp. JlabopaTopHas pabora "M3MepeHne u peryimpoBaHue 1




HanpspKeHus"

43 CornpoTuBiieHrE MPOBOAHUKA. Y JEIBHOE COPOTUBIICHUE BEILIECTBA 1

44 JIaGoparopHas paboTa "3aBUCUMOCTb IEKTPUUECKOr0 CONPOTUBIICHUS IPOBOAHUKA OT €r0 JUIHHBI, |
IJIOLIA/I MIOTIEPEYHOI0 CEeUeHusl U Marepuaa”

45 3aBHCUMOCTb CHJIBI TOKA OT HampsbKeHUs. 3akoH OMa JyIsl ydacTKa enu 1

46 JlaGopatopnas pabora "HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO Yepe3 Pe3ucTop, OT 1
COIIPOTHUBIIEHUS PE3UCTOPA U HANPSIKEHUS Ha pe3ucTope”

47 IlocnenoBarenbHOE U NapalIEIbHOE COCIUHEHUS IPOBOIHUKOB 1

43 JIaGoparophas pabota "lIpoBepka mpaBuiIa CII0KEHUS HANPSHKEHUH MTPH MOCIEI0BATEIIEHOM COCTUHEHUN 1
JBYX PE3UCTOPOB"

49 JlaboparopHast pabota "IIpoBepka mpaBuia s CHIIBI TOKA IPH MapaUIeIbHOM COSTMHEHUN PE3UCTOPOB" 1

50 Pemenue 3ana4 Ha npuMeHeHne 3akoHa OMa 171 pa3JInyHOrO COEIMHEHUS IPOBOIHUKOB 1

51 PaboTa 1 MoIIHOCTE A5eKTprYecKoro Toka. 3akoH [xoymns-JIenna 1

52 JlaGopatopHnas padora "OnpezneneHne padboThl U MOIIHOCTH 3JIEKTPUYECKOT0 TOKa" 1

53 DneKTpuuecKre Henu U MOTpeOUTeNH 3JeKTpUIecKo s3Heprun B 0bITy. KopoTkoe 3aMblkaHne 1

54 ITocTossHHBIE MATHUTHI, UX B3aUMOJICHCTBHE 1

55 VYpok-uccnenoanue "M3ydyenne nonaeil OCTOSIHHBIX MarHUTOB" 1

56 MaruuTtHoe nosne. MarautHoe nosie 3eMJIM ¥ €ro 3Ha4€HUe s )KU3HU Ha 3eMIie 1

57 [ToaroroBka Kk KOHTPOJIBHON paboTe 1Mo Teme "INEeKTpUUYECKUe 3apsiabl. 3apsLKEHHBIE Tea U UX 1
B3auMoAeCTBUSA. [I0CTOSIHHBIN 2IEKTPUYECKANA TOK"

53 KonrtponbHas pabota o Teme "DiaekTpudeckue 3apsiibl. 3apspKeHHbIE Tela U MX B3aUMOJICHCTBHS. 1
[TocTostHHBIN 2nekTpruyeckuii TOK" / Beepoccuiickas mpoBepodHasi pabota

59 PesepBHblit ypok. Pabota ¢ Tekctamu o teme "IlocTossHHBIN 3nekTpudeckuid Tok" / Beepoccuiickas |
poBepouHas paboTa

60 OmneIT OpcTena. MarHuTHOE moJie 3JEKTPUIECKOro Toka MarHuTHOE MoJie KaTyIIKU C TOKOM 1

61 [TpumeHeHHe 31eKTpoMarHuToB B TexHHKe. JIabopaTtopHas paboTa "M3y4yeHne AelCTBUS MArHUTHOTO TOJIS |

Ha IPOBOJIHUK C TOKOM"




BHGKTpOI[BI/IFaTCJ'II) IMOCTOSIHHOTO TOKa. Mcnonp30Banue SHGKTpOI[BI/IFaTeJ'IeI/IWB TCXHUYCCKUX YCTPOﬁCTBaX

62 1 Ha TpaHcnopte. JlaboparopHas padora "KoHcTpynpoBaHue u u3ydeHue paboThl AIEKTPOABUTaATENS" !
63 OnbiTel Papajes. 3aKOH dJIeKTpoMarHuTHoM nHaykiuu. [Ipasuio Jlenna 1
64 Onexrporerepatop. CriocoObl MOTYYSHUS EKTPHUSCKON SHEPTHH. DIECKTPOCTAHIINH Ha BO30OHOBIISIEMBIX |
UCTOYHUKAX 3HEpruu lIpomedxcymounas ouaznocmuyeckas paboma

65 [ToaroroBka K KOHTPOJILHOM paboTe 1Mo TeMe "DINEKTPUIESCKHUE U MATHUTHBIC SIBJICHUS" 1
66 KonTponbhas padota no Teme "IIeKTpUUeCKre U MarHUTHBIE sIBJIeHUS" 1
67 PesepBHrlit ypok. Pabora ¢ Tekctamu 1o teme "TemnoBsie siBaeHUs" 1
68 PesepBHblii ypok. Pabora ¢ Tekctamu 1o teme "MarHuTHbIE SIBJICHUS" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIACC

Ne
Tema ypoka
n/n Bcero
Mexanudeckoe IBMXeHrne. MartepualibHas TOUKa 1
2 Cucrema orcuyeta. OTHOCUTEILHOCTh MEXaHUYECKOTO JABUKCHUS 1
PaBHOMepHOE NpAMONTMHENHOE IBUYKEHUE 1
4 HepaBuomepHoe npsimonuneiinoe apmxeHue. CpenHsisi 1 MTHOBEHHAs! CKOPOCTh BxooHas 1
ouazHocmuyeckas paboma
[IpsmonuHeitHOE PaBHOYCKOPEHHOE ABUKEHHE. Y CKOPEHUE 1
CKopocTh MPSAMOIMHEHHOTO PaBHOYCKOPEHHOTO BH)eHUS. [ paduk ckopoctu 1
7 Jlaboparopnas padota "OnpeneneHne yCKOpeHus Tella IPU PAaBHOYCKOPEHHOM JIBIYKEHUH 110 HAKIIOHHOM 1
MJIOCKOCTH"
8 CBoboanoe nagenue tei. OneiTel [anunes 1
9 PaBHOMepHOE ABMXKEHUE TI0 OKpYykHOCTH. [lepuon u yactora obpaienus. JInnelHast u yriioBasi CKOpOCTH 1
10 LleHTpoCTpeMUTENBHOE YCKOPEHUE 1
11 [IepBe1it 3ak0oH HproToHa. BexkTop cuitbl 1
12 Bropoii 3akoH Herotona. PaBHOelCTBYIOIIIAsA crita 1
13 Tpernii 3axkoH HproToHa. Cynepno3unus CHi 1
14 Pemenue 3agau Ha npuMeHeHne 3aKkoHOB HproToHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenue 3amau mo teme «Cuiia ynpyroctuy 1
17 Jlaboparopnas pabota «OnpeneneHne KecTKOCTH TPYKUHBD) 1
18 Cwuita TpeHus 1
19 Pemenue 3anau no teme «Cuma TpeHUs» 1
20 JlabopaTtopHas padota "Onpenenenre kKodhPuimeHTa TpeHMUs CKOIbKCHUS" 1




21 Pemenue 3agau no reme "3akonsl HetoTona. Cuina ynpyroctu. Cuna tpenus"” 1
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHUe CBOOOIHOTO NaieHus 1
23 Ypok-koudepenius "JIBuxeHue TEJI BOKPYT rpaBUTalinoHHOTO IeHTpa (ConmHevyHas cuctema). ['anaktuku" 1
24 Pemenue 3agau no reme "Cuma TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUS " 1
25 IlepBas kocMHuueckas ckopocTb. HeBeCOMOCTb U Ieperpy3ku 1
26 PaBHoBecue marepuanbHOR TOUKU. AOCOMIOTHO TBEPOE Teno. PaBHOBecHe TBEPAOro Tela ¢ 3aKPEIIEHHON |
ocbio BpatieHus. MomeHT cunbl. LleHTp Tskectu
7 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPOE Teno. PaBHOBECHE TBEPAOIO Tela ¢ 3aKPEIIEHHON |
0Cb10 BpauieHus1. MomeHT cuiibl. LleHTp TsxecTn
28 Pemenue 3agad no reme "MomeHT cuibl. LlenTp Tsokectn" 1
29 [ToaroroBka k KOHTPOJILHOM paboTe 1Mo Teme "Mexanuueckoe aBrxkeHue. Bzaumopeiictue ten" 1
30 KontponbHas padota nmo teme "Mexanuueckoe aBmwkeHue. Bzanmoneiicteue ten" 1
31 Nmnynse Tena. UMmysnbe cuiibl. 3aKOH COXpaHEHUs! UMITYJIbca. YTIPYTOe U HEYNPyroe B3auMoIecTBIE 1
32 Pemenue 3ana4 no Teme "3akoH coOXpaHEHMs UMITyJibca" 1
33 VYpoxk-koHpepenuus "PeakTuBHOE ABM)KEHHE B IPUPOJE U TEXHHUKE" 1
34 Mexannueckasi paboTa ¥ MOIIIHOCTb 1
35 PaGota cunbl TsKECTH, CUITBI YIIPYTOCTH U CHJTBI TPEHUS 1
36 JlabopaTtopHas pabota «Omnpeaenenrue padOThI CHIIBI TPEHHS TIPU PABHOMEPHOM JIBIXKCHHH TeJla 0 |
TOPU30HTAIILHON TTOBEPXHOCTH
37 Cs3b sHEprun u padoTsl. [loTeHIIMaNbHAS YHEPTUSL 1
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU 1
39 3aKOH COXpaHEHHUs SHEPTUH B MEXAHUKE 1
40 JlaGoparopHas padota «/3yueHne 3akoHa COXpaHEHUS SHEPT U 1
41 KonebartenbHOe IBUKEHUE U €T0 XapaKTEPUCTUKU 1
42 3aryxatomue Konebanus. Beinyxenusie konedanus. Pesonanc 1
43 MaremaTHyeCcKuii U NMPYKUHHBIA MassTHUKU 1




44 Ypok-uccienoBanue «3aBUCUMOCTh NIEPHO/Ia KOJICOAHHUH OT KECTKOCTH MPY>KHMHBI U MacChI TPy3a» 1
45 [IpeBpamienue sHEPrur Npu MEXaHUUECKUX Konebanusx Texkyujas ouacnocmuyeckas paboma 1
46 JlaboparopHas padota «Onpe/esnenre 4acToThl U Mepro/ia KoieOaHui MPyKUHHOTO MAaSTHUKA 1
47 JlaboparopHas padota «IIpoBepka He3aBUCUMOCTHU NepHoa KojeOaHui rpy3a, MOABEIIEHHOTO K HUTH, OT |
MAacchl Ipy3a»
48 Mexannueckue BoJiHbl. CBOMCTBa MEXaHUUYECKUX BOJIH. [Ipo/10JIbHBIE U TONIEPEYHBIE BOJIHBI 1
49 VYpok-koHpepeHus "Mexanndyeckue BoJIHBI B TBEpAOM Tene. CelicMuueckue BOIHbI" 1
50 3ByK. Pacripoctpanenue u oTpakeHHe 3ByKa 1
51 VYpok-uccnenoBanue "HaboieHne 3aBUCUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI" 1
52 I'pomMKOCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUN PE30HAHC 1
53 Ypok-koHpepeHnmus "YnbpTpa3Byk u HHGPa3BYK B MPUPOJIE U TEXHHUKE" 1
54 [ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo Teme "3aKoHbI cOXpaHeHHs. MexaHndeckne KojaeOaHus U BOJTHBI" 1
55 KontponbHas pabota no Teme "3akoHbl coxpaHeHus. MexaHnueckue kojaeOaHust U BOJIHBI" 1
56 DNEeKTPOMarHuTHOE MoJjie. DIEeKTPOMAarHUTHbIE BOJHBI 1
57 CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJH 1
53 Ypok-konpepennus "lkana >neKTpoMarHUTHBIX BOJH. Vcronb30BaHKe AIEKTPOMArHUTHBIX BOJIH JJIS |
COTOBOM cBsI31"
59 VYpok-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBI0O MOOMIILHOTO Tenedona" 1
60 Pemenue 3a1a4 Ha onpeesieHne 4acTOThI M ITMHBI DJIEKTPOMATrHUTHOW BOJIHBI 1
61 DJIeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA 1
62 Hcrounuku ceera. [Ipsmonnnelinoe pacnpocTpaHenue ceera. 3atMeHus ComnHua u JIyHsl 1
63 3aKOH OTpa)keHHs cBeTa. 3epkaiia. Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHA OTPaKEHUS CBETA 1
64 IIpenomiienne cBeTa. 3aKOH MPENOMIIEHHSI CBETA 1
65 [TonHOE BHYTpEeHHEE OTpakeHHe cBeTa. Vcronb3oBaHue MOJTHOrO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX 1
CBETOBOJAX
66 JlabGopaTtopHas pabota "VccnenoBanre 3aBUCUMOCTH yTJiia IPEIOMJICHHUSI CBETOBOTO JIy4a OT yTIJia MaeHus 1




nn

Ha rpaHuiie "BO3yX-CTEKIIO0

Ypoxk-koHpepenuus "Vcnonap30BaHue MOJIHOTO BHYTPEHHETO OTPAKEHUS: CBETOBO/IBI, ONITUKOBOJIOKOHHAS

67 " 1
CBSI3b
68 JIun3zpl. OnTuyeckas cuiia JIMH3bI 1
69 [Toctpoenue n3obpaxeHuii B TMH3aX 1
70 Jlaboparopuas padota "Onpenenenue HOKyCHOrO pacCTOSHUS U ONTUIECKON CHITBI COOMparoIIei JINH3bI" 1
71 VYpok-koHpepeHus "OnTudeckre TMH30BbIe TPHUOOPHI" 1
72 ['na3 xak ontuyeckas cucrema. 3peHue 1
73 Ypok-koupepenuus "Jledextsl 3penus. Kak coxpanuts 3penue" 1
74 Paznoxenne 6enoro csera B criektp. OnbiTel HetoToHa. Clio)keHuE CIIeKTpaIbHBIX I[BETOB. Jucnepcust 1
cBeTa
75 JlaGopaTopHas padota "OnbIThl IO PA3JI0KEHHUIO OEJIOro CBETa B CHEKTP U BOCHPUATHUIO IIBETA IPEAMETOB |
MpHU UX HAOJIIOJEHUH Yepe3 LIBETOBbIE (PUIbTPHI"
76 VYpok-npakTukyM "BoiHOBBIE CBOWCTBA cBeTa: AucHepcusi, UHTephepeHus 1 audpakius” 1
77 OmeiTel Pe3epdopaa u ruranerapHas MOJIENb aToMa 1
78 IToctynatel bopa. Moneins aroma bopa 1
79 Hcnyckanne u nornonieHue ceera atomoM. KBaHThI. JInHeWYaTbIe CIEKTPBI 1
80 VYpoxk-npaktukyM "HabntoeHre CieKTpoB HCITyCKaHUs " 1
81 PangmoakTnBHOCTE U €€ BHUIBI 1
82 Crpoenue atoMHoro siapa. HyknonHas Monens 1
83 PannoaktuBHbIe peBpanieHus. Mzoromnsl 1
84 Pemenue 3anaq no teme: "PaanoakTuBHbIE IpeBpalieHus" 1
85 [Tepuonx monmypacnana 1
86 VYpok-koHpepennus "PagnoakTuBHbIE U3TYUEHHS B IPUPOJE, MEIUIIMHE, TEXHUKE" 1
87 SAnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOTO UUCEI 1
88 DHeprus CBI3U aTOMHBIX s7iep. CBsA3b MACChl U SHEPTUH 1




89 Pemenue 3agau no reme "Snepueie peakiuu" 1
90 Peakuu cunrtesa u nenenus saep. Ucrounuku snepruu CosiHIA U 3BE3NT 1
91 Ypok-koHpepenuus "Aneprnas sHepreTuka. J{edcTBUS paJuoaKTUBHBIX U3IYYSHUN HA )KUBBIE OPTaHU3MbI" 1
9 [ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "IIEKTPOMArHUTHOE T0JIe. DIIEKTPOMArHUTHBIC BOJIHBI. 1
KBanToBbIC siBEHUS"
93 KonrtponsHas pabota o Teme "DIeKTpOMarHUTHOE MoJie. DIIEKTPOMarHuTHBIE BOJIHBL. KBaHTOBEIE 1
SIBJICHUS "
94 [ToBTOpenue, o6o6menue. JJaboparopusie paboTsl o Kypey "B3aumoneiicteue ten" 1
95 [ToBTOpeHue, 0600meHne. Pemenne pacueTHBIX U Ka4eCTBEHHBIX 3a/1a4 1o Teme "TermoBsie mporecch” 1
96 [ToBTOpenue, 060o6meHue. Pemenue pacueTHbIX U KadyecTBeHHbIX 3a1a4 o Teme "KII/] TemnoBbix |
neurateneit" Umoeosas ouaznocmuueckas paboma
97 [ToBTOpenue, 0606meHue. Pemenue pacueTHbIX U KauyecTBeHHBIX 3a1a4 o Teme "KII/] anekTpoycTanoBok" 1
98 [ToBTOpenue, o600meHNe. JlabopatopHbie paboThI 0 Kypcy "CBeToBbIC sIBICHUS " 1
99 IToBTrOopenue, 06o0menue. Pabora ¢ TekcTamu 1o Teme "3aKOHbI COXpaHEHUs! B MeXaHHKe" 1
100 [ToBTopenue, 0600meHne. PaboTta ¢ Tekcramu mo teme "Konebanust u BOJTHBI" 1
101 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu no teme "CBeToBbIe sBIeHUA" 1
102 [ToBTOpenue, o6o6menue. Padota ¢ Tekctamu no teme "KBaHtoBas u siaepHas ¢puzuxa' 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3NUECKUX SIBICHUN

1.4

ONUCBHIBATh W3YYEHHBbIE CBOMCTBA Tel U (PU3MUECKUE SBIEHUS,
UCHOJNB3YS (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJB3YEMBbIX BEIMYUH, WX
0003HaYeHHs U €UHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (HOPMYJIbI,
CBS3BIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTH  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBJICHUS U TIPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHAa H 3allMChIBAaTh €ro MaTeMaTU4YeCcKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE€ CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATh IPUYUHHO-CIICJCTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 JOoruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3UUYECKHUX SIBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

pemarh pacyéTHble 3a71aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIOBHSL 3aJaud 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIIATH
buznyueckue BeIWYNHBI B (OPMYJIIbI M IPOBOJUTH PAcu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHUU HCCIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3yjibTaT, HAXOAWUTh OLIMOKH B

XO0J¢€ oI11bITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SBICHUA WU
GU3HYECKUX  CBOWCTB  Tel:  (OpMYyIHpOBaTH  MPOBEPSEMBIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIMBITa U (JOPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBl OT JPYyro C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBaHUSA, COOMpPAThH
YCTaHOBKY M BBIIOJIHATh U3MEPEHHUSI, CIENYs NPEIIOKEHHOMY IIaHY,
(buKCUpOBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOINIl U TPaQUKOB, A€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIErys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUH U3MEPEHHUI coOuparh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTh NPHUHLIMIBI JEUCTBUS H3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX (PU3WYECKUX  SBJIEHUN U

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOIH30BaHUS (PU3UUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHCHHSI 3/I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHMYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH(POPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUMBON HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIpaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHms HHPOPMALIUT

nu3 O,Z[HOfI 3HAKOBOM CHCTEMBI B APYryro

1.18

1.19

co3/7aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINISCKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTkue COOOIICHHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MpPU ITOM
rpPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, COPOBOXKIAThH BHICTYIIJIEHUE NTPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa ,HCP’ICTBHﬁ, aICKBATHO OICHHMBATDH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  I'PYIINIbI, BbICTPAHWBATH
KOMMYHUKATHBHOC BSaHMOHCﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO OMHNCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (DU3MYECKUX SBICHUN B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33a7auy B Y4EOHYIO, BBIACIATH

CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (U3MUYECKUE SIBJICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YEeMBIX  BEJIUYHMH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

00BACHATH (PU3WYECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYUHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH 00BsICHEHHUE U3 |
— 2 JOTMYEeCKHMX IIaroB ¢ MOMOMIbIO | — 2 H3y4YEHHBIX CBOICTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaIOIIME (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
MOJy4eHHOEe 3HaueHue (U3MYecKod BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIA
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEINOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIIaTh BBIBOIBI

1.9

MPOBOAWTH OMBITHl MO HAONIOACHUI0 (U3UUYECKUX SBICHUH WIH
(GU3MYEeCKUX  CBOWCTB  Tel:  (OpMyIHpOBaTH  IPOBEPSEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT' O




000pyI0BaHus, ONUCHIBAThH XO/1 ONbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATDL IPSAMBIE HM3MEPEHUSA C HCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOU
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHSTH
U3MEpeHusi, cienyd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHUA

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIIMYNH:
IJIAHWUPOBATb U3MCPCHUA, CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY,
caeaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1a060paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHLUINBI JIEHCTBUS HU3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUH U HEOOXoauMble

¢duznyecKrue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICOAOBATCIIbHBIM W IapalJICJIbHbBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUYECKUX LIETIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: 0Oe30MacHOCTH TpU  OOpalieHuu ¢
npruOopaMy U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NUECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEIOLIMXCA 3HAHUW MU IYTEM CpPaBHEHUS
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpe‘{HBOﬁ WJIA MOYKET OBITh HeHOCTOBepHOﬁ

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-I@6HBIX 3a11aH1/1ﬁ HAay4YHO-




1.19

HOMYJSIPHYIO JINTEpaTypy (GU3NYECKOTO COAEp KaHUs, CIPaBOYHbBIC
Marepuainsl, pecypcbl cerh MHTepHer; BuageTh NpuUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHus MHGOpMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKMX HCTOYHUKOB (HU3HMYECKOTO
COJICp)KaHUsI, B TOM 4YHUCIEC NYOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JCATEIBHOCTH, IIPH 3TOM
TPaMOTHO HCIIOJIb30BAaTh W3YYEHHbIA MOHSATUWHBIA amnmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaUeH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUM Y4EOHBIX MPOEKTOB M MCCIENOBAHUN (U3NYECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3a BBIINOJIHEHUEM IUIaHA
JNIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL ~ TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIIOJIB30BaTh U3yUYEHHBIE MIOHATHUS

pas3iuyaTh SBICHUS II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHHE
pacrno3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYEcCKue SBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3aJauy B y4EOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUBNUECKUX SIBICHUN

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEeMBIX  BEJIUYHMH,
0003Ha4YeHHs U eUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpadUuKud  H3yYEHHBIX  3aBUCHUMOCTEU

(bU3HYECKUX BEINYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W TPOIIECCHI,
UCIIONIb3YSl M3YyYEHHbIE 3aKOHBI, MpU OTOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

OO0BSCHATH (PU3UYECKHE MTPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/I3I/I‘ICCKI/IX ﬂBJ'IGHHfI, (1)I/ISI/ILICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecss Ha cucremy u3 2 — 3
YpaBHEHHUIA), WCIONB3ys] 3aKOHBI W (HOPMYJBI, CBS3BIBAIOIIUE
dbusznyuecKkue BETUYMHBI: Ha OCHOBE aHallkM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YyCIIOBUE, BBIABIATH HEAOCTAIOIIUE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOJUTh PacyEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAUCHUA Q)HSquCKOﬁ BCIINYHNHBI

1.8

1.9

pacno3HaBaTh IMPOOJEMBI, KOTOPBIE MOXHO PEUINTh IPH HMOMOIIN
(bu3MYeCKUX METOIOB, UCIIOJb3Ysl ONMCAHUE MCCIIEA0BAHUS, BBLAEIAThH
IIPOBEPSIEMOE TPEAIIONO0KEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIEOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTIBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(buU3HYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3
M30bITOYHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

1.11

OPOBOJIUTh IPH HEOOXOJUMOCTH CEpPUI0 TMpPSIMBIX H3MEPEHHUH,
ompenensisi CpeaHee 3HAYCHHE H3MeEpsieMOoM BeTU4YHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM MPSMBIX WU3MEPEHUM: IJIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOWpaTh YCTAaHOBKY, (UKCHUPOBATH PE3YIbTaThI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BUIC Ta6J'II/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHMS

1.12

IPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CIEeNys NPEIIOKEHHOW HMHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aAHAIM3UPOBATh IIOJyYCHHBIC

pe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

CO6.]'IIOI[aTB ImpaBujia TEXHUKH 0e30macHOCTH Ipu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTh OCHOBHBIC TNPH3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHalibHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAs JIMH3A, IJJAaHETApHAsi MOJENb aTOMa, HYKJIOHHAas

MOJCJIb aTOMHOI'O AJIpa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MUX ONHUCAHUA, HCIOJb3YA
3HaHHUS O CBOWCTBaX (DM3MUSCKUX SBJICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXCMAaTUYHBIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUU Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUS U300paKEHUH B IIJIOCKOM

3epKaie ¥ coOuparomieit JTMH3e

1.17

OPUBOAUTH TNpHUMEpHl (HAXOAUTh HMH(OpPMAIMI0 O MpUMeEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHON
KU3HM Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaAHEHMsI 3/I0POBbS U

CO6J'IIOI[6HI/I$I HOPM 35KOJIOTUYCCKOTO IIOBCICHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSITENBHO (OPMYIHpPYST TOUCKOBBIM  3arpoc,
HAaXOAUTh TYTU  OINpPEHECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMi Ha OCHOBE WMEIOIIMXCS 3HAHWA W JIOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA  HAy4HO-
NOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl cetu HTepHeTr; Biamete  npuéMamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAILIMU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIE IMCBMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(POpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
COJepXkKaHUs, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW WIIN
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYEHHBIN MOHATUHHBIN anmnapar U3y4aeMoro paszieia
(GU3MKKH W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAMEed ¢ y4&TOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 34 BBINOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA

1.1

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
dusnueckue SBICHUSA: MEXAHHYECKUE, TEIUIOBBIEC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

duznyeckne BenuyuHbl. V3Mepenue — (uzmueckux
BenuuuH.  Dusmyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOHayLIHHﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[eHI/IC,
IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHMIKCHUC T'HMIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BsACHEHHE

Ha0JI10/1a€MOT0 SBJICHUS
Onucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENIEH

[TpakTyeckue paboTHI:

###Par#HH#113mepenne paccTOSTHUM.
###Par###l13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###0OnpeneneHne pa3MepoB MaJIbIX TEIl.
###Par###lI3mepenue  TemmepaTypbl NpU  [TOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TECMIICPATYPhI

INEPBOHAYAJIbHBIE CBEJJEHM A O CTPOEHNUN BEIIIECTBA

2.1

##H#Par#H##(CTpoeHNe BELECTBA: aTOMBI U MOJIEKYJIbI, UX
pasMepbl.  OnbITBI,  JIOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par### ]| piokenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBIDKEHHS YacTHI[ C  TEMIIEpaTypowu.

BbpoyHoBckoe nBmxenue, mupdysus

2.3

BzaumopeiicTBHe YyacTHUIl BEIIECTBA: NPUTSKCHUC U

OTTAJIKUBAaHHUE




###Par###ArperaTHple COCTOSIHHSI BEILIECTBA: CTPOCHUE

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anmocBa3b MeXIy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJICKYJISPHBIM
CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTuueckue paboThI:
###Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
HCIonb30BaHueM (pororpaduii).

2.6 H###Par#H##OnbITBl  T0  HAOIMIOJIEHUIO  TETUIOBOTO

pacipeHust ra3os.
#H##HPar###OnpITel 0 OOHAPY)KEHUIO JCHUCTBUS CHII

MOJICKYJISIDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEpPaBHOMEPHOE JBM)KECHUE
#H#Par###CropocTsb. Cpennsis CKOpOCTh pu
3.2 HEPaBHOMEPHOM JIBWKeHUU. Pacuér mytu U BpeMeHu
JIBUKCHUS
SIBnenne uHepuuu. 3akoH WHepuud. B3ammoneiicTBue
33 T€N KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBHJKEHUS Tell.
Macca kak Mepa HHEpTHOCTH Tesa
14 ###Par###lnoTHOoCTh BemlecTBa. CBSI3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCcTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
16 Cuna ympyroctu u 3akoH ['yka. V3mepenue cuibl C
' MOMOIIIBIO JUHAMOMETpPA
37 ###Par###ABnenue TaroreHuss u cuna TshkectH. Cuta
' TSKECTU Ha Jpyrux miaHerax. Bec tena. HeBecomocTthb
38 Cuna tpenus. TpeHHe CKOIBXKEHUS U TPEHHUE MOKOSI.
' Tpenue B npupoje U TEXHUKE
3.9 ###Par###Cnoxenne cuil, HaMpaBJICHHBIX 110 OJHOU
' npsMoii. PaBHoelCTBYOIAs CUIT
3.10 [TpakTyeckue paboOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHKEHUS
(mapuka B JKHUJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmNIE u Tak ganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHUS Opycka WIM [IapukKa T0
HAKJIOHHON  1uiockocTH. OmnpeneneHue  IMIOTHOCTH
TBEPAOrO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTb pacTsokeHus: (aeopmariiu) mpy>KUHbI OT
MPUIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOILIUE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesa U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

@usnyeckue SBICHUS B IIPUPOJE: NIPUMEPHI ABHKEHUSA C
pasINYHBIMHM CKOPOCTSIMHU B JKUBOW U HEKUBOW IPUPOZE,

IICP'ICTBPIG CUJIbI TPCHUS B ITPUPOAC U TCXHUKE

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, MOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUS U

+ YBEJIMUCHUS JTaBIICHUS
42 JlaBiieHnue raza. 3aBUCUMOCTD JaBJICHUS ra3a OT 00bEMa,
' TEeMIIEPaTypbl
43 [lepenaya naBneHus: TBEPABIMU TENAMU, KUAKOCTAMU U
' razamu. 3akoH [lackais. [THeBMaTHYeCKHE MAITHBI
3aBUCHMOCTh  JABJICHUS O KUJKOCTH OT  TIIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOmiaromuecs cocybl.
[ManpaBnuyecKkre MEXaHU3MbI
AtMmocdepa 3emnu u armocepHoe naBienue. [Ipuannbl
45 CYIIIECTBOBaHMS BO3AYIIHOW 000704kd 3emid. OMbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO TABJIICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
16 N3smepenne armocdepnoro naenenus. I[IpuGopsr miis
' U3MEepeHHs aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTHM M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BreiTamkuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 IImaBanue Ten. Bo3ayxornnaBanue




4.9

[TpakTrueckue paboTHI:

HccenenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
00béMa TOrpyKEHHOH B JKMJIKOCTb YacTH Tela.
OmnpeneneHye BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIEH Ha
TENO,  NOrpy)KEHHOE B  JKMIKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JAEHCTBYIOLIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OmnbIThl,
JIEMOHCTPUPYIOLME  3aBUCHUMOCTb  BBITAJIKHUBAIOLICH
CHWJIBI, ACUCTBYIOLIEH Ha TEJIO B XKMIKOCTH, OT 00BbEMaA
MOTPYKEHHOW B JKUJIKOCTb YaCTH TEJIa U OT IJIOTHOCTH
xunkoctu.  KoHcTpympoBanue — apeomerpa  WIH
KOHCTPYMpPOBAaHHE  JIOJAKM M  OHpeAclieHHe €€

rpys3omnonb €MHOCTH

4.10

dusnyeckue  ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMOoCc(hepHOro JaBJICHHS HA JKUBOW OpPraHU3M, TUTABAHHE

pBIO

4.11

TexHUuecKue YCTPONCTBA: COOOIIAOIIUECS COCY/IBI,
YCTPOMCTBO BOJOIIPOBOJA, THUIPABIUYECKUNA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM HAcOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanudeckas MOIIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHAas
' m1ockocTh. [IpaBuio paBHOBecHs pblyara
54 [IpumeHeHne paBuia paBHOBECHUS pbldara K 0JIOKy
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 II0JIE3HOTO JEeNCTBUS MEXAHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [loTeHumanpHas SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
sg ITonHass MexaHudeckass SHEPrusi. 3aKOH W3MEHEHUs HU
' COXpaHEeHMsI MEXaHNYECKON SHEPTHH
5.9 [TpakTueckue paboThI:




###Par###Onpeneneaue pabOTBHl CHIBI TPEHUS TIPH
pPaBHOMEPHOM JBM)KEHHM Tella [0 TOPU3OHTAIBHOMN
noBepxHocTU. VccnenoBanue ycimoBuii paBHOBECUS
ppuara. HM3mepenme KIIJI HaxkJIOHHONM IIJIOCKOCTH.

I/ISYLIGHI/IC 3aKOHa COXpaHCHUA MEXaHUUYEeCKOM OHEPIrun

dusnyeckue SABJICHUS B npupoac: pblHaru B TECIC

5.10
4esioBeKa
TexHudyeckne yCTpOMCTBA: pblyar, IOABUXKHBIA H
5.11 HETOJABMKHBIM OJIOKW, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  IOJIOKEHHSI ~ MOJIEKYJISIPHO-KHHETHYECKON
61 TEOpUM CTpPOEHHUs BewlectBa. Macca U pa3mepsl
' MosieKyd.  OmbITbl, HOJATBEP)KIAIOLIME  OCHOBHbBIE
MOJIOKEHHSI MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHuil BemecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsicCHEHUE CBOICTB ra3oB, )KHJIKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKUHETHUECKON
TEOPHH
6.4 CmauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciiupeHye u cxaTue
66 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMXKEHHSI YaCTHUI]
67 Buytpennss sneprust. CnocoObl H3MEHEHUs] BHYTpEHHEH
' SHEpruu: Tersionepeada U copepiieHue padoThbl
6.8 Bunel Terionepenaun: TEMIONPOBOAHOCTb, KOHBEKIIHS,




U3JIy4cHUE

KommuectBo  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BeIlleCTBA
TemmooOMeH U TEmJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBAHUE KPUCTANIMYECKUX BEILIECTB.
. VY ienpHas TEnaoTa niaBJICHUs
[TapooOpazoBanue u  KoHJeHcanus. Mcmapenue.
610 Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
. 3aBUCHMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIIMBA. Y IeibHas TEIJI0Ta CrOPAHUs
[Mpuanumer  pabothl  TeroBbix  asurarenei  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TeraoBble ABUraTeNd U 3alluTa
OKpYKaroIen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
rpoleccax
[IpakTudeckue pabOTHI:
H#H##Par##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS CHJI
MOJICKYJISIPHOTO TTPUTSKEHUS.
##H##Par#H###OnbITEl IO  BBIPALIMBAHUIO  KPUCTAJUIOB
MOBApPEHHOM COJIM WM caxapa.
###Par###OnbITel 10 HAONIOACHWIO  TEMJIOBOTO
617 pacIIMpPEeHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

###Par###Onpenenenue naBlieHUs] BO3ayXa B OayuioHe
HIIpHIia.

#H##Parf##0OnbITbI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro o0bEéMa W HArpeBaHUs WU
OXJIAXKICHHUSI.

###Par###] IpoBepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJIMHBI CTOIOMKA KHUAKOCTH B TepMOMeTquCCKOﬁ




6.18

TpyOKe OT TeMIeparyphl.

###PartH##Habmonenne M3MEHEHUS BHYTPEHHEHN
SHEPTHM Tejla B pe3yJbTare TeIuionepeaadyn u padoTh
BHCIIHUX CHIL.

###Par##llccnenoBanre SBICHUS TEIIOOOMEHA TIpH
CMEIIMBAHUU XOJIOJHOU U TOpsUEH BOJIBI.
###Par###Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW MPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUINHAPOM.

###Par###OnpeneneHue yACIbHON TEIJIOEMKOCTH
BEIIECTBA.

###Part##ccnenoBanue mpoiiecca UCIapeHus.
##H#Par#H#Onpenenenue  OTHOCUTENIBHOM  BJIaKHOCTH
BO3/IyXa.

#H##Parf##Onpenenenue yaelbHONW TEIUIOTHI IIJIaBICHUS

JbpJaa.

dusnueckue SBICHHS B TPUPOAC: IMOBEPXHOCTHOE
HATSDKEHUE W KalWwULIPHBIC SBICHHS B TPHPOJIE,
KpHUCTaJUIBI B Tipupoae, u3nydeHue ConHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KalWUIAPBL, IPHUMEPHI
HCIIONb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETP, MapoBas TypOMHA,

ABUTATCJIb BHYTPCHHCTO CrOpPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszauus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB
B3aumoneiictBue 3apsokeHHbIX Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJN OT
BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEXTY TEIaMH)

73 Onexrpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUECKOTO

T10JI4. HpI/IHLII/IH CYNCPIO3UIHUUN ISJICKTPUICCKUX rnoJiei




(Ha KaYEeCTBEHHOM YpPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku u
JTUAJIEKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHUKYU OCTOSIHHOTO TOKA
JenicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U razax
Onektpuyeckas uenb. Cuwia ToKa. DJIEKTpUUYECKOE
7.8
HarpspDKEHUe
79 ConpoTuBieHue MIPOBOJIHUKA. VaensHoe
' COTPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[TocnenoBarenbHOE W HapajyieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
713 DOneKTpUuecKue Lenu U MOTPEOUTENH DIEKTPUUECKOMN
. sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossHHbIE MarHuThl. B3auMopnencTBuE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosnie. MarHutHOe TION€ 3eMIIM U €ro
' 3HaYEHHE IS )KU3HU Ha 3eMiie
716 OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
. [IpuMeHeHue >JEKTPOMArHuTOB B TEXHUKE
JleficTBUe MarHUTHOTO TOJIE Ha MPOBOJHUK C TOKOM.
17 DNeKTpOoABUTATENIb TIOCTOSSHHOTO TOKa. VMcmonmp3oBaHme
' JJIEKTPOJIBUTATENEH B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHCcIopTe
7.18 OI1IBITEI ®dapanes. SIBieHne  BIEKTPOMArHUTHOMN




naaykuuu. [Ipasuno Jlenna

DIEeKTpOreHeparTop. CnocoObl MOJTY4CHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIIUU Ha

BO300HOBJISICMBIX HCTOYHHUKAX YHEPIHH

[IpakTuueckue padbOTHI:

OnBITH 10 HAOTIOACHHUIO JEKTPU3AIUHN T MHIYKIHEH

Y TIPY CONPUKOCHOBECHHH.

HccnenoBanue JEWCTBHS SJCKTPHUECKOrO IOJIA  HA

MIPOBOJIHUKH M JTUIJICKTPUKH.

COopka u mipoBepka pabOTBHl AJICKTPUUECKON eI

MIOCTOSIHHOT'O TOKA.

W3mepeHue u peryaupoBaHue CHITbI TOKA.

N3mepenue u perymmpoBaHie HAMPSHKCHHUS.

HccnemoBanue 3aBUCHMOCTH CHITBI TOKA, MAYIIETO Yepe3

PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA U HAIPSHKCHUS

Ha PE3HUCTOpE.

OIIBITEL, JEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, IIOMIAH ITOIEPEYHOr0 CCYCHHS U MaTeprasa.

IIpoBepka mpaBwiia CJHOXEHUS HaNpsOKEHUH 1puU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coeMHEeHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
NIEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIGKTPUYECKOIO  TOKa,
BBIIEISIEMON Ha pesucTtope. MccnenoBanue 3aBUCHMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKYy, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. Mccnenosanue
MarHUTHOTO B3aUMOJICHCTBUSl IMOCTOSHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO TOJISl TOCTOSIHHBIX MarHUTOB MPU
uxX o0beAMHEHUM U  pasjeneHun. McciemoBanue
JEICTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B3aUMOJCHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa W HallpaBJeHHUS TOKa B Karymike. V3yueHue

ﬂCﬁCTBHﬂ MArduTHOIO II0JII Ha IHIPOBOAHHUK € TOKOM.

Koncrpynposanue u U3y4YeHUE paboThI
3JIEKTPOABUTATES. N3smepenne KII
3JEKTPOJIBUTAaTEIbHONM  YCTaHOBKH. OnbIThI o

HUCCIICOOBAaHUIO ABJICHUSA BJICKTPOMaFHI/ITHOﬁ HHAYKIHUU:
HCCIICAOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaIlrpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBJICHUS B MPUPOJIE: IIIEKTPUUECKUE
SBIICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE Toje 3eMiu, JApeld MmoICcoB,
POJIb MArHUTHOTO TOJISL IJIs )KU3HU Ha 3emuie, MOJspHOe

CHAHUC

TexHuueckue yCTpoicTBa: 3JIEKTPOCKON, amIepMeTp,
BOJIBTMETP, PEOCTaT, CUETUUK HIIEKTPUUYECKON 3HEPrud,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MPEJOXPAHUTEIHN, 3JIEKTPOMArHuT, 3JEKTPOJIBUTATEINb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Konx anemenrta [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS
paznena
MEXAHWYECKUE SBJIEHW S
Mexanuyeckoe JABWKEHHE. MarepuanbHas TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCHUTENHEHOCTh MEXAHUUECKOTO IBMIKEHHUS
8.3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUYKEHNE
###Par#Ht#HepaBHoMepHOE NPAMOJIMHENHOE JIBUKEHHE.
8.4 CpenHsis u  MrHOBEHHas CKOpPOCTb Tela NpH

HCPaBHOMCPHOM ABHKCHUU




Yckopenue. PaBHOyCcKOpEeHHOE NPSAMOJIMHEHHOE

8.5
JBUKEHUE
8.6 ###Par###CroOonnoe nagenue. OnbiTel ["anunes
###Par###PaBHoMEpHOE JBUKEHUE TI0 OKPY>KHOCTH.
8.7 ITepuox m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTenbHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon Herotona
8.11 #HH#Par##H# [puHIUIT Cynepro3UIIUN CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Parf##Cuna TpeHUs: CWJla TPEHHUS CKOJIbXEHUS,
813 CHWJIa TPEHHUS [TOKOSI, IPYTHE BUJIbI TPEHUS
###Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
814 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaIeHUS
Jewxenue  1wutaner  Bokpyr  Comnma.  Ilepsas
81> KocMudeckasi ckopocTb. HeBecoMocTh U mieperpys3ku
PaBHOBecue maTepuanbHON TOUYKH. AOCOTIOTHO TBEPAOE
8.16 oo
###PartH##PaBHoBecre TBEPIOrO Tella C 3aKPEIUIEHHON
817 Ocblo BpauieHus. MomeHT cuibl. LieHTp Tshkectn
8.18 Nmnynsc Tena. U3menenue uMiynsca. MIMmynsc cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexanuueckas paboTa U MOIIIHOCTb
PabGora cun T1spkectH, ynpyroctd, TpeHus. CBs3b
822 SHEpPruu u paboThbl
[loTeHumaneHass dSHeprus Tena, MOAHATOIO  Hal
823 MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTeHnmanpHast SHEPTHS CKATOM NPYKUHBI
###Par###Kunetnueckas  sHeprusa.  Teopema o
825 KMHETUYECKOW SHEPTUU
8.26 #H##Part##3akoH coXpaHEeHUS] MEXaHUYECKOW dHEPTUH




8.27

8.28

8.29

[IpakTraeckue pabOTHI:

Omnpenenenue CpeaHEel CKOPOCTH CKOJBKEHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpPEeHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH>KEHUU 0€3 Ha4alIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTH MYTH OTHOCATCS
KaK psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOLIHE
IPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHS
OT CWJbl HOpPMaJIbHOTO JdaBieHusa. OmnpeneneHue
KOd(pUIIMEHTa TpPEHUs CKOJbKeHus. OmnpenencHue
KECTKOCTU TpYyKuHBL. OmpeneneHue padOThl  CHUIIBI
TPeHHsI TIpU PABHOMEPHOM JIBIDKCHHUH Tejla IO
TOPU30HTANLHON MoBepxHOCTH. Ompernenenue padOTHI
CUIIBI  yOPYrOCTH  IIpU  HOABEME  Ipy3a  C
UCIIONb30BAaHUEM  HEMOABM)KHOTO M MOJABHXKHOTO

0JIOKOB

@u3nYEeCKUe SIBJICHUS B MPUPOJAE: NMPUIUBBI U OTJIUBBI,
nBukeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JTATYUKHU

IMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU

> KOJIEOAHUH: IePHO/, YaCTOTa, aMIUIUTY/1a
09 Marematnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpaienue s3uepruu npu KosaedaTenbHOM ABHKEHUN
. 3aryxatomue koneOaHus. BwIHyXaeHHBIE KOJeOaHUS.
' Pesonanc
Mexannueckre BosIHbI. CBOMCTBa MEXaHMUYECKUX BOJIH.
9.4 [IpononbHBIE W MONEpeYHbIe BOJHBI. [[TMHA BOJHBI U

CKOPOCTb €€ pacnpocTpaHeHuss. MexaHu4YeCKHe BOJIHBI B




TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ']pOMKOCTB M BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 HNudpa3Byk u yinbpTpa3ByK
[IpakTryeckue padbOTHI:
OnpeneneHnne 4YacTOTBl M THepuoAa  KoyeOaHWit
MaTeMaTHYeCKOro MasiTHUKA.
OnpeneneHnne 4YacTOTBl M HepUoAa  KoyeOaHW
MPYKUHHOTO MasTHUKA
97 HccnemoBanne 3aBUCUMOCTH  TiepHofa  KoJjeOaHui
' MOJBEIICHHOT0O K HHUTH TIpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHofa  KoJjeOaHui
NPY)XKMHHOTO MasTHHKa OT Macchl rpy3a. IIpoBepka
HE3aBUCHMOCTH nepruo/ia KOJIcOaHMit rpy3a,
MOJIBEIICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
pYyXUHBL. M3Mepenne yckopeHus CBOOOHOTO TaICHUS
dusnueckue SBJICHUS B NPUPOC: BOCIPUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKHUE BOJIHBI,
IlyHAMH, 9XO
99 TexHuueckue yCTPOMCTBA: 3XOJIOT, HCIOJIb30BAHUE

yIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE IoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIeKTPOMarHUTHBIX BOJIH

10.2 [Ixana >7€KTPOMarHUTHLIX BOJIH

103 OnekTpoMarHutHas npupoaa csera. CKOpPOCTb CBeTa.

' BonHoBEIE CBOICTBA CBETa
10 [IpakTuyeckue paboOTHI:

104 N3ydyeHne CBOICTB  3JIEKTPOMarHUTHBIX BOJH C
MOMOIIIBbI0 MOOMIIBHOTO Telle(oHa
dusznueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JENCTBHE BHJINMOTO, yIBTPapHOIETOBOTO u
PEHTTEeHOBCKOT'O U3ITy4eHHUN

10.6 Texuuueckue ycTpoiicTBa: UCIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBSI3U
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CBETOBBIE ABJIEHHA

11.1 JlyueBasa monenb cBeta. ICTOUHUKYM CBETa
11.2 [IpsiMonMHENHOE pacpOCTPaHEHHUE CBETA
113 Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpakKeHUs
' cBeTa
114 [Ipenomiienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 Jlunza. Xop jiydeii B IMH3E
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKora
17 I'maz kak onrtuyeckas cuctema. banM3opykocTh u
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CnoxxeHue cieKkTpanbHbIX IBETOB. Jlucnepcus ceera
[IpakTuueckue pabOTHI:
###Part##lccnenoBanue 3aBUCUMOCTH yriia
OTpaXKeHUS CBETOBOTO Jy4a OT yIJia MaJeHHUS.
###Par#Ht#l13yuenne  XapakTepuUCTHK  H300paykeHus
MpeaMeTa B IIIOCKOM 3epKalle.
###Part##lccnenoBanue 3aBUCUMOCTH yriia
MIPEJIOMJIEHUST CBETOBOI'O JIyda OT YIVIa IaJEHUs Ha
119 TPaHULE «BO3JIYX — CTEKJION.
' ###Par##H##lonyuenne M300paXeHUH C  MOMOIIBIO
coOuparoIei TUH3HI.
###Par###Onpenenenne (QOKYCHOIO pacCTOSHUS U
ONITUYECKOM CUJTBI COOMpArOIIel JTUH3BL.
##H##Par###OnbITEl 110 pa3joKeHUI0 Oeoro cBera B
CIIEKTD.
###Par###0OnbITEl IO BOCHPHUSITUIO IIBETA MPEIMETOB
IIpU UX HAOJIOCHUH Yepe3 BETOBbIE (DUIBTPHI
®dusnyeckue ABIEHUSA B npupone: 3aTMeHus ConHua u
11.10 JlyHpl, 1mIBETa TEJ, ONTHUYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOII,




(doToanmapar, ONTUYECKHE CBETOBOIbI
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KBAHTOBGIE ABJIEHUA
121 OmnbiTel Pezepdopna u 1utaHerapHass MOAENIb aTroma.
' Mogens aroma bopa
122 Hcnyckanue U morjoueHue cBera aroMoM. KBaHTHI
' JIuneliuaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO siipa. M30Tons!
15 PaguoaktuBHble npespamieHusa. Ilepuon momypacmana
' aTOMHBIX S7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI0 YHCEIl
12.7 DHeprus CBA3U aTOMHBIX sifep. CBsi3b MacChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. McTouHuku sHepruu
' ConHua u 3B€311
129 Snepnas osHepreruka. [JlelicTBUe  paJMOaKTUBHBIX
' U3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMUaThIX CIIEKTPOB
1210 U3ITy4EHUsl.
HccnenoBanue TpEeKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (10 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIECHUS B IPHUPOAE: ECTECTBEHHBIN
PaaMOaKTUBHbBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 pPaAMOAaKTUBHOE H3JIy4YeHUE IPUPOJHBIX MHHEPAJIOB,
JEMCTBHE PAJMOAKTUBHBIX W3JIy4YEHUH HAa OpPraHU3M
YeJI0BEKa
1219 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
¥ TI03HABAEMOCTH SBJICHUN NPUPOABI, O POJM OSKCIEPUMEHTAa B
¢uszmke, o0 cucTeMooOpa3ywmiell poau (U3UMKA B  Pa3BUTUHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
bu3NYeCKUX 3HAHUN U UX POJIM B LIETOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpA, O BKJIAAEC POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepuu (BEIIECTBO M TMOJIE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BeUlecTBa, O (PU3NYECKOH CYIIHOCTH SIBICHUH MPUPOJIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NYECKUX SBIICHUN
B OKPYXalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U HCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBONCTBa Tel, (U3NYECKHE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYyH/IAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
COOJTIOIEHHsT TPaBIJI OE30MACHOTO TpyJa: HaOMrofeHUEe (HU3HMIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIBbHBIX  HCCIIEJOBAaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  MHCTPYKLUUH,  IMPEIACTABIATH
MOJIyY€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHSITh UX Ui

00BICHEHHS (1)I/I3I/I‘IGCKI/IX IIpouecccoB

VYMmeHue oOBSACHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie€ W B KOHTEKCTE CHUTyalUud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacu€THble 3agauu (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBJISATh HEAOCTAIOLIME JIaHHBbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl € pelIeHus], MCI0JIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTH PACUYETHI U OLEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3NYECKON BEIMYMHBI; YMEHHE OMpPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IIPUHLHUINBI  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MHPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEOOXoauMmble (DHU3NUECKUE




3aKOHOMECPHOCTH
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VYMeHHE UCNONb30BaTh 3HAaHUS O (U3WYCCKUX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeueHHss O€30HMacHOCTH  NPHU
oOpamieHUn ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3I0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAloIIeH cpele; MOHUMAaHUe
HEOOXOMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJIOTHM

A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMAIUU
(GU3MYECKOTO COJEpKaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JIOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWHA H
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpKaHUS, CIIPABOYHbIE MaTepuaibl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HABBIKAMH  MIPeoOpa3OBaHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuueckoe aBukeHHe. MatepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCUTETHHOCTD JIBHKECHUS
PaBHOMepHOE M HepaBHOMEepHOE nBIKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBHMOKEHUE. 3aBUCHMOCTh KOOPIWHATHI TENa OT
BPEMEHH B CIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsI TPOEKIHUHU CKOPOCTH, TPOCKINH
MepeMenICHNs, TyTH, KOOPAWHATHI IPU PABHOMEPHOM TPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATBl TeJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sl =v,, #1+a,* ;
2
DopMynbl JUTSI TPOCKIIUU TIEPEMEIICHUS, MPOCKIIUU CKOPOCTH W IMPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['padmkn 3aBUCHUMOCTH OT BpPEMEHH MJi MPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIUHATHl IPH PABHOYCKOPEHHOM
IPSIMOJIMHEHHOM JBH>KEHUU
CBobOonHoe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOJHOE TaJCHUE Tella 10
1.5 BEePTHKAIH (JBWKEHHE TeJda BHU3 WM BBEPX OTHOCHUTENBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




IOPOEKIUM CKOPOCTH U KOOPAMHATBI IpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUsl Teja 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

1.6 yckopenus. @opmyra 1Sl BBIYUCIIEHUS YCKOPEHUS:
2
a. = v
R
®dopmyia, CBSI3bIBaIOIIAsI IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopencrteue ten. Tperuit 3akod Herorona:
1.11 F p _Fl—}z

1.12

TpeHI/IC IMOKOs U TPCHUC CKOJIbXKCHUA. GDopMyna IJI BBIYUCIICHUA MOJAYJISI CHUJIBL

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmanuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna s BEIYMCIECHUSI CUJIbI TSKECTHU BOIM3H noBepxHocTH 3emiu: F = mg.
JIBmxenue rranet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHast pusmyueckasi BeIMUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUIA BBIYMCIICHUA

KHHETHISCKOU OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIUH. qbopMyna JUIS. BRIYMCIICHUS MOTEHIIAIBLHOM




OHCPIruM T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIu-i:

E=E;.+E 2
119 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. PopMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM YHEPIUU B OTCYTCTBHME CWJI TpeHUs: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPU HAJTUYUH CUJIbI TPEHHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. MomenT cunsi: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsukubIil 1 HenoaABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEPAOTrO TEINA.
dopmyna 11 BBIYUCIICHUS JABJICHUS TBEPAOIO Tea:
F
pP= G
191 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
. I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUJIKOCTH.
@Dopmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. ['mapaBaudeckuii npecc
3akoH Apxumena. Popmyna Au8  ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIABAHUEC




1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacTOTa KOJIeOaHMIA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MIEPUOJI KOJICOaHU]:

Marematuueckuii M NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Impu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHn4decKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI KU

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKUHBL;, KO3(PPUIIMEHTa TPEHHUS CKOJbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuofa KojeOaHuM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAHUH TPY>KUHHOT'O MAasiTHUKA; MOMEHTA CHJIBI, ACWCTBYIOLIETO Ha phIYar;
paboThl CWJIBI YNPYrOCTH MpPH MOJIBbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ NOMOUIbIO MOJBUKHOTO
61o0Ka.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHHSI OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NpPYXHUHE, OT CTENEHU
nedopmaluu NPy KUHBI;, YCKOPEHUsI OpyCKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpUoAa
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU INPYKUHBI,
UCCIIEIOBaHME HE3aBHUCHUMOCTU TepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pblyara
Qusuueckue s61eHUss 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHNBBI W OTIWUBBI, JABMXCHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE IBHIKEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha >KMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKETbhI, pblYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

151 COOOILAOIMECS] COCYAbl, YCTPOWCTBO BOJONPOBOJAA, I'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBONH HAcoOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY H TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUUYECKON TEOpUM  CTPOCHUS

2.1 BemiecTBa. Mojienu TBEPOTro, JKUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHbie Tena

59 JBmwkenue duactur BemiecTBa. CBA3b CKOPOCTM JIBMJKEHUS 4acTUL[ C

' Temrneparypoil. bpoyHoBckoe nBmkenue, mudy3us

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

Y Buyrpennsas sneprus. Pabora u Temonepenada Kak CHOCOObl M3MEHEHUS

' BHYTPEHHEH 3HEpruu

2.7 Buael Tenonepenaun: TEMIONPOBOJHOCTh, KOHBEKIMUS, U3IIy4CHHUE
Harpesanue wu oxnaxnenue T1en. KommdectBo — TemynoTsl.  YjaenbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWS PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEILIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

. UCnapeHuss W KoHAeHcauuu. KumneHue IKUOKOCTH. YJelpHas TeroTa

' napooOpa3oBanusi: L = Q/m

2.11 BnaxnocTs BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctauzauus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu Ipu

IJIaBJICHUU U KpUCTAJJIM3AalIUN. YILGJIBHaSI TCILIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHsIst SHEpTHsl CTOPAaHUs TOIUIMBA. Y IeJIbHAS TEIJIOTa CrOPaHUs TOIUIMBA:
q=0/m

[punuuns! padots! TermoBbix Asuratencii. KI1/1 reruioBoro apuratens

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (DUKCUPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblidi IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWs €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenqoBaHWe M3MEHEHHsS TEMIIEpATypbl  BOABI  MPH
pPa3IMYHBIX YCIOBUSX; SIBJCHUS TEIUIOOOMEHa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpH‘I@fI BOJbI; IIpoLeCcCa NCIapCHus

2.16

Qusuueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJICHUSL B NPUPOJE, KPUCTAIIBI B IpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEpPMOMETp, IaTUMK TEeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUIPOMETpBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpuzanus Ten. J[Ba BUa 3JIEeKTPUUECKUX 3apsi0B
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3akoH COXPAHCHUS DJICKTPUICCKOI'O 3apdaa

34

3.5

Onexrpuueckoe mnone. Hanpsxk€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snexrtpudeckux 3apsaoB. JIeMCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I " JUDJICKTPUKU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R = pl/S
18 3akon Oma j1s yyactka snektpudeckoi uenu: [ = U/R
[TocnenoBarenbHOE COEIUHEHHUE TPOBOHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannenpsHOE COEAMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U =U;:I=1+I; rR=5,
2 2 7
CwmenranHbie COeTMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AmekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OnbiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA € TOKOM. JIMHHH
MarHUTHOM MHIYKLIHUH
3.13 MarnutHoe T1OJ€ TMOCTOSHHOTO MarHuta. B3aumMoaeilcTBUEe MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ipaxmuyeckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTUBICHHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B MPOBOJHUKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHUKA, IIJIOMIAAN €r0 IMOIICPEYHOTr0o CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHM3MOB, MATHUTHOE ToJIe 3eMITu, Jpeiid MOI0COoB,
POJIb MATHUTHOTO TOJISL 17151 )KM3HU Ha 3eMIle, MOJSIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3JIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTAT,
CYETUHUK  JJEKTPUYECKOM  HDHEPruM,  dSJIEKTPOOCBETUTENIbHBbIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEAOXPAHUTENIU, BJICKTPOMArHUT, 3JICKTPOJBHUIaTeIb IMOCTOSIHHOTO TOKa,
reHepaTop NOCTOSHHOIO TOKa
3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [1IKana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsmonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH MPEIIOMIICHUS CBETA
3.23 Hucnepcus cera
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' nun3el: D = 1/F
3.25 I'ma3 kak ontuueckas cucrema. OnTuuecKue IpruoOpsI
IIpakxmuueckue pabomoi
###Par#Ht#l13mMepeHrne ONTHUECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHus COOMpArOIIeH JTMH3BI (10 CBOMCTBY PAaBEHCTBA Pa3MEPOB MpeaMeETa U
M300pakeHusl, KOTJa MpeAMET PacIoNiOKeH B JBOMHOM (oKyce), TmoKa3aTes
3.26 MPEOMIJIEHUS CTEKIA.
###Par###lccnenoBanue CBOMCTBA M300pa)ke€HUs], MOJYYEHHOTO C MOMOILBIO
coOuparomiel JHMH3bI, M3MEHEHUs (OKYCHOTO PACCTOSIHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTH yIja MPEJIOMJIEHUS CBETOBOIO Jyya OT yrjia MaJeHus Ha
TPaHUIIE «BO3TYX — CTEKIIO»
327 Qusuueckue senenusi 6 npupode. 3armenuss Connuma u JlyHbl, 1BeTa Ted,
' OonTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPaK)
308 Texnuuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anbda-, O6era-, Tamma-usnydeHnus. Peakuuu anbda-u Oera-




pacmaja

4.2 Omneiter Pesepdopna o paccesauto anbda-dactuil. [nanerapuas Mmozaens atoma

4.3 CoctaB aroMHOr0 sifpa. M3orornsl

4.4 [lepuon nonypacmnanga aTOMHBIX sSIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U MAaCCOBOTO UHCE
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIM PAJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JIEHCTBUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmeéa: CUEKTPOCKON, UHANBUIYAbHBINA TO3UMETP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKka




HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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